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SCOPE SUDE SYSTEM AND MEmOD OF USE THEREOF 
3 

4 Field of (he Invenliuu 
5 

6 'lljc present invention relates to a tnicroscc^ slute sysTem and a methnd of 

7 preparing specimens on microscope slides. 

8 

9 Description of the Prior Art 

10 

1 1 The practise of maldng well-prqwrcd mlcro5coi>e slides has been accomplished 

12 in the paxt by tnounting samples In a tnoomtog media and fixiiQ a cover slip to the 

13 mmintrng media by the adhesive action nf the mmmtinj media or with sealing jtngs of 

14 anodier adhesive xxiatcrial. The process of cleaning and sterilizing tbe slides, 

15 maintaining this stcrik condition while handling them during die mounting process and 
W appVing Ac moTOtant and the sample involved a great deal of skin and This 
17 process was cvai more demanding ^cu slides were prepared for use in very high 

IK magnificaiion, or polarized light or in dark licld illumininatiun since liny cu iu a iniu ati n ^ 

19 particles. inegularWes or scratches in the slide, mounrani, sangjle or covc^ glass could 

20 obscure critical parts of tlie san^Ic image or could be misinterprered as either pan of 

21 the sample or conversely a real part of the san5)le could be misinteipreted as an 

22 •'artifact". 
23 

24 The picparaiioa of live samples for real time living microscopic examination or 

25 die culLurc of cells, bacteria, viruses or other living materials presented technical 

26 problems in the preparation of the slide, both from a sealing perspective and from a 

27 h;»7;»n1 prniecrion standpoint. 
2a 
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1 It is an object of die present iiiventioa lu piuvide a novel microscope slide 

2 sysiem. Ii la a ftinhcr otyea of ihe present invention tn provide a x^vel method of 

3 preparing specimens on tnicmscnpe slides 

5 Bad^round of the Invention 

6 

7 This present invention is intended to address the needs uf the routine and 

a research microscoplst by piuvkliog a S2iiq}le and cffeciive slide system and method nf 

9 pnxlucing high quality slides which are free of contamination and "artifacts" and 

JO mainxain sterile coiKlitlons. TTiese slides also provide a range of features which will aid 

I ] the researcher in nsing the slides to obtain data about the sample by supplying reference 

12 markings, filtering the iig^t reaching the san^le^ and providing means to vary the 

13 environnientBl conditions in tiic sample space. The slides arc designed to yiuvide 

14 optimal conditions for live samples and tor the loug term maintenance of life su|)porting 

15 conditions in the sample spaix. Further features provide safeguards to reduce the nsk 

16 of liazanlous inatcrnds in the san^le space moving cait of the sample space and reachmg 

17 Qie workir^ environment. 

18 

19 Detailed Description Of The Invention 

20 

21 In its simplest embodiment, the present iaventloa pitividcs a disposable, single 

22 U5c, sterile slide system which ofTers quick picpamiun. \xsc and disposal ot the Slide. 

23 In its most basic form the slide system cnmpri-w a standard microscope slide but with 

24 2r\ adhesive layer applied to the slide. A microscopy sait^^le is placed within the area 

25 contained by the adhesive layer. The cover slip is then applied to the adhesive layer to 

26 form a sealed space fur ihs sample. The adhesive layer secures the cover slip to the 

27 slide, preventing the sample from et^caping, or the solvent{s) in the sample from 

28 evaporating or being contaminated and preventing the cover slip from moving under the 

29 influence of immersion oil. The system of slide and cover gla^s forms a stable and ca:>y 

30 to handle unit once scaled. The final thickness of the saiuple spate is established by che 
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1 adhecive layer thkloiess. the geameuy of Uic hax sUdc and the dosing force applied to 

2 tbe cover slip during die cover slip application aiul adhesive aclivatioa operation. Iq 

2 other embodiments, a seal member such a neq»rene» Delrin or glass ring dciiffjil uui 

4 be posijdoocd between ibs cover slip and the glide to establish as desired final thickness, 

5 with adhesive maintaining the seal member between the cover slip and die slide. 

6 Integral expamlou areas in the sanq>le space allow trapped gas to act as an absorbing 

7 ^ace for excess sample niatrrial during tbe closing operation. 

9 

9 The adhesive layer can be applied to-either the slide, the cover slip or bodi. 

10 depending on the qyplication. For instance in cases where cellK are culmred on the 

1 1 cover gl&as, the adhesive h^er would only be coated on the slide. 'lh& paitiaiJar 

U adhesive employed is not particularly limited and any suitable adhesive as will occur to 

13 ihuseurKkiU in the ait can be employed. For exon^le XYZ as manufactuied by ABC 

U can he employed. 

15 

\S The adhesive can be applied as a onr part fysiem coated omo the slide or il. 

17 could be applied as a piecoated and diecut double sided tape form. The adhesive could 

18 also be supplied as a two port system with a first part applied to the slide and nn 

19 activating second part applied to the cover glass, in operation die adhesive bond would 
9J) only be formed by the catalytic or stoicliiomctrjc reaction of the nvo adhesive parti. 

21 llie adhesive crvuld be a permaneoi hardening adhesive such as 3M automotive trun 

22 adhesives, or it could he a long term flexible and / or removable adhesive such as diose 

23 used in adhesive bandages or tapes. 

25 Where the ability to remove the cover slip and rework the sampJe, or add in ii, 

26 Is dc^kired, a low tack adhesive could be used on die cover slips or slides, lliese cover 

27 dips could be changed at will to add or remove or work widi materials in the sample 

28 .space. In the case of the some of the adhcsives mentioned above, once coated, tbe 

29 adUcsivc would he protected by a removable peel off protecting material or film. la 

30 order lu prepare the adhesive for use the film would be peeled away to prepare the 



Oi/ 
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1 adhesive to contact the desiicd surface. The adhesive layer thicktK:ss caii be tightly 

2 controlled during coating to ensure that the luud wkisol 2UiiDple space ihickness is 

3 correct for the particular slide application. DilTerem adhesive thicknes.^ can he ikacI to 

4 provide a coiiirollcd thickness spacer to ensure accuracy and different sample 

5 thicknesses. 

6 

7 Tb& adhesive can be coitfroUed for refractive index and scattering properties to 

8 allow the adhesive area to become & aourcc-of side lighting for dark field or 

9 ultramicroscopic applications. The adhesive layer can contain phospliurs ur fluorescent 
10 compounds to act as a side lig|xt source. The phosphors and fluorescent compounds 

] I placed in (he adhesive compound can also act a^ quality control features during 

12 application, ffiw and storage, Tnthis way. the adhesive can be checked under UVli^ 

1.1 for gaps, voids or contamination after coating or after cover slip sealing. 

u 

15 

1^ . The slide and cover can be made of any material llmt is tramparent ai the 

17 wavelengths of interest. Fur visible light use. optical plastics. glas^icR faich as BK7 or 

IS uLher suitable materials can be used, as will occur tn those of skiU in the art. For IR 

19 use materials loich a*; Mlicnn nr AMTIR can be used or other s\iitab1e materials. For 

20 ultravlnlet light materials such as ttiscd quartz, crystalline quartz^ sapphire, spinel, 

21 zircon, diamond, calcium fluoride, lithium fluoride, or magnesium fluoride can be used 

22 or other suitable materials. The cover material can be chosen fcom uiaicriak such as 

23 those listing above and can be the same material as the base slide or can be chosen to 

24 match, complement^ or curnaiL rur. Ihc rcfiaciivc index and dispersion of the sample nr 

25 mounting media or fur ilic ittuuersion Quid. For deep UV and X-ray me, thin meralHc 

26 fihm and urysitalliine films can also be used for slide and cover slip. 
27 

2X The ha5:e slide can he in conventional 1 inch by 3 inch form or can be round, 

29 square or genmetrically patterned to suit the application. 

30 
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I The slide material in the sample area can be etchedto give diffuse lighting of the 

Z sample. The optiRil space xnay also be tapered by etching, mad^ 

3 suiuible lediuiquc lo give various dcpflis of saniplc and to assess particle or entity size 

4 of the san^le or sample componenis. The base slide can also mdudc pubtrLeiu^ 

5 materifit to give polarized light In the sanq>lc space. 



6 



7 The material forming the slide may be coated with interference layers or may be 

8 iomcaily coloured to produce monuuhf omutic or pvlysnonochromatic ilhnnination at the 

9 sajuplc space via a novel process. This principle can be used to farm a low cost Arcc 

10 colour cranslaiion syslcm used wiOi polychromatic illumination and three sugc post 

1 1 filtering to produce a visible nranstecian of an ulLravioku visible aud / or infrared 
n image. The process of colour translation involves the use of ttiree or inorc 

13 monochromatic light sources to create three mnnnchmmatlc nnages which are then 

14 combines to create a full colour image. In this version of colour translation where the 

15 slide provides a filter system iucorporated into the slide surCice using thin film 

16 mtcrfercjK»fntcr5. the Kght from a broadband source bf^ 

17 muDudiruiiuttiv; bauds by the slide and the final sepcration of die tiircc bands into the 
IS three s^arate moiux;hrumalic images carried out using filters between the microscope 

19 objective and the imaging system. This proccRs Mowr The microscope to be used as a 

20 colour translaling system without needing a monochromator in the light path before the 

21 slide. A typical use would be to convert 256, 273 and 282 nanometer wavelength light 

22 into a corresponding blue, green and red television images. 
23 

24 The base slide can also coniain luorc Uiaji oue layer of trausparent material to 

25 cnrrect for aberration or allow conduction of light along ihe XY pUmc of die slide by 

26 total internal reflection. 
27 

28 In ii normal microjjcnpe. focusing of the objective on the slide is a matter which 

29 requires careful adjustmrnt of the fine fctaxR and coarse focus of the microscope and 

30 may involve some degree of ditiicnlty for people who are not experienced with 
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1 microscope upcniiiaiL It can often also be the koutcr of damage either to the objective 

2 ur lu the slide ca^d by Ae objective crashing into the slide surface and damaging the 

3 objective or the slide surface. 

4 

s it is an advanuge of the present mvention to aUow the possibility of dii^i 

€ happening to be reduced and, if the slides ate prepared properly using the system 

7 described in this patent, to suksumtially reduce the possibiliiy of the objective ciashmg 

S into die silide by carefully comroUlng the closed rhtclcness of the slide cover adhesive 

9 and slide system. The method of contrnthng tlie closing diickness is to use specific 

10 thicknesses nf adhesives and/or spacers and tightly controlled thicknesses of cover 

1 1 glasses and tightly comroHed thicknesses of slides. 
12 

13 When the resulting slides arc placed ia a liolder of careiully controlled 

14 thickness, the resuftiog z-axls lucaiiiin of the san^)le space and the i^iper surfnce of the 

15 cover slip make ii possible lu qukkly move the objective to th» known reference 

16 position under compurer driven control with no risk of crashing the objective into flic 

1 7 cover slip. This allows the microscopist to quickly find the proper focus in the center 

18 of the sample space and to adjust the foucs &om this point higher or lower into the 

19 sample. 
20 

21 In some circumstances, ii may nul be possible or commercially feasible to obtian 

22 a desired thickness of adhe5;]ve to accommodate the thickness of sample desired for the 

23 mlcrosicopical application in question. For example, if a sample thickness of 10 
2d microtis is desired, it might be difficult to find an adhesive which could be applied 

25 ettcctiveiy in a thickness of 10 microns. In such cases, it is possible to chemically, 

26 meciianically or otherwise etch back or grind back the slide in the area where tbc 

27 adhesive will be applied so that a thicker adhesive layer can be applied wilhuut 

2Z compromising the final closed thickness of the system. Tlie process of etching back or 

29 grinding back a ripg for the adhesive can aha serve iu assist with alignment and 

30 location of the slide during the closing process. 
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1 

2 ' All advamage of auuilicr anbodimcul of ibc prcscm uivcuiiou is iLc piuvisiuu of 

3 onft or mtm exftmsitm xone« or expaminn rings or expanRinn welU in the sannple aita. 

4 As die cover slip is closed over a small sample with liquid components placed in the 

5 XY plane and in the center of the sample area, the liquid will flow outward toward the 

6 adhesive zone of the slide. If too much sample materia! was placed on tiie slide and 

7 there is no c;q>ansion area for this material, it will breach the adhesive or the cover dip 
% during the closiiig uperdliun due 10 die iucomprcssibic uaiui^ ui iiic liMuiu. K surge aikl 
0 etpanj?inn areaf? are provided, where excess" liquid can be trapped and air or other 

10 ambient gas can be compressed as the liquid flows dnring the closing operation, then 

1 1 pressure build up can be accomodated or controlled and adhesive seals and cover glass 

12 will remain intact The fhiids and gases in the sample chamber of the slide naay ejqjand 

13 due to heat, ilhimtnating light or chemical reaction aftar the seal is completed during 

14 slide preparation^ which ia conventional slides can cause the cover slip or the seal to be 

15 tireached. The expansion zones also provide an element of defeme against ibis form of 

16 c)q)an8ion in use. 

17 

1 J I'he expansion zones can t>e in the form of rings or moat in tbc surface of the 

19 slide, wells in the surface of the slide* tapered zones or any other suitable structure as 

20 will occur to those of skill in the art. In general, the expansion zones would be outside 

21 opticidly used aicas of the sample area- The expansion zones may be created by 

22 chemical or mechanical clching of ihe slide luaierial or by any oilier suitable mcaiis. 

23 Represeniaiive examples of such means can include ion etching » watcijei or solid 

24 particle jet erosion, casting, pressing or grinding of the slide material. 

25 

2s The expansion zones can either be on the outside surface of the slide or may be 

27 formed by burying an expansion zone in a center layer of a two layer slide with 

28 connecting ports to die sample space. Also the expansion zones can be in the foim of 
2$ graded wedge shapcrt in ihc surface of tlie slide in the sample area contained in the 

30 adhesive ring, to allow for different thickness of sample in the closed area or to allow 
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1 cells to move in dilTcrciiL w-dys dqpecding on Ibe relative thiclcnes.^ or to allow 

2 s(icclru5u^ic mcasuremcncs co be made at ditTerem simple tbidaiess. 

3 Because of ibe unique hazard); presented by woridng with live cells or live 

4 cultures of bacteria or vinises or other biohazardous materials, it's iaq)onant to make 

5 sure that the material both cannot escape from the san^lc area, and tfiis is accomplished 
€ by the adhesive rings, but it is also important to make sure that if material cried lo 

7 escape &om the area it is effectively neutralized. Li Uie prest»it inveniion* 

8 Rcutralizatian or the rendering safe of the nQterial te accomplished by coated rings, 

9 cither in addiiiuu Uf Qie adhesive rings or as a compnnenr within the adhesive rings, of 
iu antihioric, antiseptic or other neutralizing material which for instance could take the 

1 1 form of a radioactive ring. 
12 

13 These antibiotic or chemical rings can be deposited onto the slide eilher inside 

14 the main adhesive ring or between two conceiuric adhesive rings or as part of the 

15 adhesive rh%s. In the case \(1ierem the antibiotic or antiseptic is used in tte 

16 design, it can be imporrant to isolate the antibiotic or antiseptic chemical from the 

17 .<;»Tnpie matftrial itself and ^lis can be accomplished simply by the proper placement of 
is the chemical or antibiotic ring outside the diameter of the expansion ring or mote. 

19 Thus the expansion ring serves as a isolation area where a physical boundary is 

20 maintained between the antiseptic and antibiotic ring and the sample itself. The 

21 problem here would puleuiially be that if the sample material contacted the antibiotic or 

22 antiseptic ii might ht adversity affected, giving false results of the normal life cycle of 

23 the living system being viewed. 

24 

25 THeraiise the of unique namre of these slides it may be important to present data, 

26 scales or shapes right in the sample space for purposes of comparison or record keeping 

27 or scaling. It is posi>ible to using chemical methods or laser methods or ion ctciicd 

28 methods or ion deposition to create within the sample space reticules ur serial numbers 

29 or scale bars or reference shapes by whith the sample uoj be cuuiparcd tu known Slzes 

30 and geometries or where the serial numbers of the sample can be accurately tracked. It 
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1 is also possible to record fhe time that the sample was pnpara] usdi^ a laser etcb lo 

2 time or daw sxanp or co(IetbesBdejun prior mitieslkle closing 
^ 3 implfimenmtionof Thisaqtectof theprovisim 

4 closixig will be a sobject of another patem related to tbe slide closing system. 
5 

6 The features or wells discussed above, in tenna of expaxisioa wells, can be 

7 created during this same step using the ch»nical laser or ton eiching to etch the wells ai 
B die same time a:> cieaiiug the leticules. scale bars or serial numDers. 

9 

10 A5; it \% fltlen important to tan the et^t of different substances on samples in a 

1 1 living state and this can be easily acconqtlished using the slides in accordance with the 
m 12 present invention. This can be acconqylislKd by using known priiriix^o 

O 13 coatii^ techniques to apply thin films of test chcnucals, biological ageuls, aiitibkjlics ur 

14 antibacterial agents. It can also be accompiisbed by running wells in 1bc slUe surftoe 

ru 15 and fining ur utfaerwise applying the diesired mamrtals to these wells and/or by any 

Q 16 other suitable means as wiO occur to those of sKitl m the art. 

% 17 

Lii 18 These methods can also be used to provide the coating of stains, fhiorochromes, 

19 or immunologically based fluorochromcs, commonly known as immnne antigen 

Ji) 20 fluorchromcs. 

21 

22 . If for insiaiicc, a sci of six common amibioiics who were coated into the X£si 

23 5:p;ice and a living sample of a bacteria was put in the test space, it is a simple matter to 

24 study the susceptibility or the bacterial to the different test antibiotics by looking 

25 through the microscope and seeing which areas of the living sample were adversely 

26 affected by the antibiotics which were deposited on the slide. In this way the sterile 

27 pre-packaged slides can be opened and have a sample of bacteria placed in the sample 
2S chamber with on appropriate nutrient, die whole system will be sealed and then placed 
29 under the microscope lo watch how the bacteria developed. 

30 
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1 This patent ak presents a raphi method of testing synergistic effects 

2 di&rent chemicals and antibiotics. For instance in the case of Il-pyloria where il was 

3 fouiid Ibai a bacteria wiis wi susceptible to siandard antibiotics such as letraq^cltne 

4 unless ll was also In the pieseiKe of a bisimnh conqxwnd, tests of this type can be 

5 rapidly commcred \mr\g this cinhndiTnent of The present invention. In such cases, an 

6 antibiotic can be coated alongside another compound or in conjunction with another 

7 compound or mixed with another chemical compound or chemical antiseptic or second 
S antibiotic. The exact effects of the combination of materials or chemicals on the 

9 hactcriaJ system can then be studied easily. Using this kiiKl uf Icsl gives a very r^id 

10 way uf duiiig assays uf bacuoial characteristics wherein ll is not required lo grow the 
u bacteria in culmre. which may talce days or at least one day or more. This gives the 

12 clinician a taster way of assessing the biological hazard nr drag resistances and 

13 susccptabiiity of a specific bacteria or intectious agent. These methods can be used 

14 with viruses, ceQs, parasites and infectious agents other than bacteria. 

16 In the case of stains or fluoiduuincs, vlul stains ur vital fluuruchrunKS^ can be 

17 coated ur uiberwise located on the slide and once (he living sample in a suitable media 
iZ is spaced in the sample space, over the period of a few moments after the sample 

19 contacts the stains or fluorochromes. die fluorochromes will dissolve into the media and 

20 will be taken up selectively by the applicable portion of the sample. This means that the 

21 clinician does not have to do the separate staining step that is normally associated with 

22 the vital stained or vital fhiorochiome slide. 
23 

24 Using traditional semiconductor mamifacmring techniques it is possible to 

Tfi deposit ijrids nr cnndiictors within thr. sample space that extend out beyond the adhesive 

26 ring or underneath the adhesive ring out to connector pads on the edge of the slide. 

27 lliese £j\ds can be used tor electrical testing of living samples or mobile samples within 

25 the sample space. For instance, electrophoresis reactions can be carried on under the 

29 view of the microscope within the sample space either in reflected light or transmitted 

30 light. This allows the researcher to examine precisely electrochemical or bioelectrical 
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I ctfom on living sgrstemR or on mobile matedai sanqiJes. 'Hus also opens new 

7 pnRj^ibilities in the area of electzo-cbemistiy for studying the precise reactions that ore 

3 involved in electrochemical deposition or deconq)ositi(m and interactions. 

A 

5 Small circuit mount inductors or other cuuipuneuls in the slide body can also be 

6 plaixd In the iuiniple area via known surface circuit moom techniques. These cnn then 

7 be coaled with suliable adheslves or opdcal compoimd}; or r^>ticai fhiids which will keep 
a the sample space imact while still allowing the SMT inductors and dieir related 

9 connection grids to function and set up magneiic fields or alter environmenatl 

10 conditions such as temperature widiin die sanqplc area. In much the same way as the 

I I electrical system mcndoned above, these mductors can create fields widiiu die saiZQ>le 
12 space to study the micioefifect of niagucticGehb unliving systems. 

13 

14 Inductors can also be created by deposidng helical^ or grid or linear patterns of 

15 coittluctnrmarerial.againusixkg semiconductor techniques and to dep^ 

16 strategically on the slide in die san^le area to create magnetic or electrical fields as 

17 desired. These grids can be ovcrcoatcd with thin layers or inert opticaUy transparent 

18 material or with insulating material or with dielectric material or with scmnxjiiduaing 

19 material. All these different types of overcoailii^ nrdlcriabi will allow differeni kinds of 

20 ccsiiiig lo be carried out un samples. 

21 

22 In anotlier embodiment of the present invention, light emitting diodes (LED) and 

23 their related connection grids con be embedded into the slide surface itself. Using 
2< surface mount LED sources or circuit moimt laser sources it is possible to mount tlie 

25 active light emitting source right in the slide itself and make the full system disposable 

26 or reusable. 

27 

2S If Utc LED is luuunled in the surlkce of the sample space and flush with it. it vr 

29 possible lu put it right in the cenicr of the Image and then place the sample rignc on top 

30 of the LED. If the sample is placed right on top of the LED the microscope objective 
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1 can be focused on the LED light bundle of rays and yielding an extremely bright 

2 con^ct source right in the snrfiioe of the slide. If the I£D spread function b matched 

3 lu the fwinierical appectuTe of the microscope objective it is possible to captaic a very 

4 large portion of the light from the LED and transfer it to the final image. 
5 

£ Heottisc of the Twnrow s^pectral emivinn of T-RD's this method can be used ro dn 

7 effective monochrome work, buy clK)0sing the appropriate UiD emission raiig^ For 

8 mstancc using gallium nitride on silicone carbide LEDs it is possible to work in light 

9 with a center wavclcngtfi 430 nanometers and which yields a very high resolution image 
10 relalivcly free fiuui vhrviiiaiiu abcrdiiuu^. 

11 

12 In anoiber ecnbodiment of the presem invention, a measuring pbato diode can be 

13 integrally mounted in the san^lc space to monitor the brightness of tf)e illuminatsng 

14 light and to act as a feed bock system to subSize the illuminating hunp supply. la this 

15 way the photo diode is mounted vciy dose to the target sample area and the photo diode 
le produces an electrical signal which is proportional to the illuminating ligjit energy. 

17 This cleclrical signal can then be used to control the power sopfdy or to measure the 

IS aimiilalive dose rh»t rhe .^mple h being ^uhjccr to. 

19 

20 * Using different photo diodes, a clinician can monitor difiTerent spectral regions, 

21 for instance in working with lA^ a silicone carbide or gallium nitride photo diode can 

22 used. In muniioriqg visible light a silicon photo diode can be usod^ and in monitoring 

23 iulrd red light au ludium gallium arsenide photo diode can be used. 

24 

25 In anottier embodiment of the present invention, picTcnelectric areas can he 

26 provided in the slide, such as small microscopic piezoeiectric transducers with their 

27 related connection grids to create acoustic fields in the sample space to study the 

2% reaction of acoustic waves on the sample. These same transducers can be used to detect 

29 any acoustical emissions from the samples during examination and if these transducers 

30 are used in the microperfusion version of these slides » described below, they can also 
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1 provide infoimadon on fl w rates and particulate loadings and fluid cliaractcristics 

2 using ultrasoDic dof^ler techniques. 

3 

4 The packaging or a slidt: system iu aurordancc with ite piescot invention is 

5 presently believed to he particularly advantageous. Conventionally, in tiie use of 

6 microscope slides a microscopist has to clean the slide and then handle it caiefuiiy, 

7 clean the cover glass and handle it carefully and tl^ somdiow combined the two 

S together widi a suitable media and the sani^le without contaminating any of d)e intenial 

9 5ur&ccs or the sample itself. This can be very difficult and is quite thne consunaing at 

10 best. With the present invention, (he slide will be pnpaiicd from a sterile package » 

11 which IS KpeciHcally made up with the slide and the cover glass located side by side in 
n the package and secured to the package sheet with ii suitable remnvableadhed 

13 temporarily holding the slide and the cover glass in place and with a removable hsclcinf 

14 sheet covering the adhesive area so that the adhesive does not stick to the rest of the 

15 packaging material. The slide and Ac cover gilass and the adhesive will all be clean, 

16 cuiiUimiiiant free and sterile in dieir packaf^c. When the package is opened, the 

17 microscopist can be assured that the slide is clean, (lie cover glass is clean and the 
ig entire system was sterile. 

19 

20 The method of employing this system is to open the package in a manner similar 

21 to ^ opening of a conventional bandage package, then remove the protective pzper 

22 from the adhesive and to then place the sample cither on the cover glass or on the slide 

23 iiseir aiid bring die Lwu Ui^ciher aud press them together dghtly in order to activate the 

24 adhesive. 

26 I he backing paper sr-rves as a method of keeping the raicroscopisi's hands away 

27 from the cover glass and the slide while they are placing the sample in place and while 
2« they are closing the slide. The backing p^icr also helps prevents the spresd of any 

29 hazardous material from the slide out onto the microscopiiit's handje 'I'hrsr. RlirleiQ in 

30 their sterile packaging can either be supplied in single unit paclcage^ witti one slide and 
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1 one cover slip or they can be supplied in multiple unit packages in (ape and reel fbrm 

2 n large reels wiOi locating sprocket holes on tfie side to work in an automated slide 

3 preparation system. 

4 

3 It is very in^ortant that no packaging adhesive remain on the bottom of the slide 

6 within the sample area to disrupt microscope's lighi source. Accordmgly, an adhesive 

7 should be selected which will ot leave anundesried re.sidue and/or the packaing 
t adhesive may be located on the packaging materials such that it only contacts a 
9 peripheral area of the slide. The steriliQr^ of the slide and the cover glass can he 

10 occonq^lished either by radioactive sterilization or by heat sterilization prior to the 

11 packaging. The benefit to the radioactive sterilization is it can be accomplished after 
^ 12 ibe sUde has be packaged bat. it is contemplated dm in general ibe 

Q n preferrahly have been pacVaged after thorough cleaning and in a clean room 

U atmosphere. 



16 Depending on the nature of the backing material, and depending on its weight, 

17 the backing paper can ako serve as an element in an alignment system for automated 

18 closing of slides or in a manual one-lime package system by ihe pruvision of alignment 

19 tioles or sprocket holes. In particular, the backing material can Include a score or other 

20 indicia where the maierial will be folded to achieve alignment of the slide cover with 

21 the sample area on the slide. 
22 

23 In another embodiment of the invention, the slide system can be employed to 

24 create slides wliidi fuiiuliuu as miuru perfusion clutuibcrs. In diis cmbadluicul, ports 

25 can be provided eitlaa: lUrough the side uf die slide ur tliruugh Oic base uf tlic slide into 

26 the sample space to allow gases or nuiriems or fluids or renewed samples lo be 

27 delivered to the sample space for examination or for assisting in die growth of an 

28 organic ot inorganic system or living sysfem. In th'ia way it ijq pojwible tn watrh the 

29 formation of crystals in real time tor install in an inorganic system or it is possible to 

30 watch a cellular, parasitic, bacterial or viral culture and keep it si^plied with the 
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1 nuirients that it requires over a long period of time. The flow through a micfopcxfuiiion 

2 chamber can also be used to provide cooling of the chamber. 
3 

4 Ic is also possible to ase ifiese micro perfusion clumber ports to suppJy different 

5 substances which are desired to be tested. Hjr example^ in Ae area of cellular 
<5 research, ir is possible to use these ports u> supply different nutrients or different 
7 chemical substances to observe the effect of chemicals on the cells. In this way h is 
S possible to use these slides lo access the dama;^ caused by chenucals wliiuh arc desired 
9 to test for biological hazards. 

10 

U IniMs embodiment, the type of port can range ftom a simple drilled hole 

through the base of the slide to an etched groove in the slide passing from the sample 
chamber under the adhesive and out into the outside area. As an alternative, the ports 

14 can be etched in a double layer base slide where two etchings arc plai;cd adjacent as ihc 

15 sUdc is laminated together. The poru can be of several diflerent styles and the ports 

16 may mmibcr anywhere Ihim a single pon up 10 a large number / ■ • ■ ■^' -^^^^-'i^^^^ 

17 sizes depending on their desired use. 

18 

19 As an example, in a coiiq}lex microprofusinn chamber there can be a pair of 

20 main ports for incoming and outgoing nutrient, a set of smaller ports for incoming and 
2! outgoing fluids, and a set of even smaller ports for incoming and cmtguing gases. On 

22 the microscope base that the slide would fit into, ihcrc will be a pon scaling adapter 

23 which will ijivolvc purls and suitable sealing devices, such as O rings or lip seals, to 

24 seal the pom from leaking material or gases firom ttie slide into the surroundings. 

25 Tliese ports can either be disposable and made of a cast material or they could be 

26 permanent, cleanable and sierilizable ports which could be removed from the slide 

27 holding base. Connections to die disposable or reusable port adapter can be made via 

28 hoses to die various supplies of nutrients, chemicals, samples or gases and their telated 

29 recirculating devices. 
30 
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J It is impomnt in using these slides lo deliver & precisely measured quanti^ of 

2 matcridl lu titc sample spitce iu insure that one doesn'l overflow the expansion wens nr 

s put so much material thai die Ikmction of (he expaaslon wells would he compromised 

4 resulting in the Adhesive lings being breached. This can be accomplished using 

s pipetting or micro pipetting techniques whh disposable p^tettes. llic pipettes will be 

6 calibrated to work with the slide system and deliver a precisely measured quantity of 

7 sas^lc to the sample space so that there was little hazard of the sample being c;u;essive 
a aiKi causing damage to the system or leakini^ from ilic sysuan. 

9 

10 As will be apparent to those of sldll in the art, the present invention provides a 

1 1 range of advantages and improvements over conventional slides for microscopy. 

12 Embodiments of the present invention con be used for live or fixed ^^ccimcns of 

13 biological, organic or inorganic matter. The present invention is believed to be suited 
u for use with living samples of cells, vital fkiids such as blood and lymphatic fluid, 

15 pardsiies, bacteria or virus or comhrnatinns of these. The pre<Qenc invendnn can also be : ; 

}^ used to study thr. intrranrinn nf IhHr^ material with chemicals; biological products; 

17 electric, magnetic, photo, acoustic or ionizing radiations; and other living materiaL 
U 

1 9 Brief Description of the Drawings 
20 

21 The most basic form of the invention is illustrated in figure 1 . A rectangular 

22 slide of standard form (A) has a ring of adh»etvR (H) coated onto one suriace. The ring 
73 of adhesive may t« controlled in thickness to provide the desired saixq>le thickness. An 
24, amount of sample material is placed in the center of the slide at location (D), A 

25 coverglass (C) is applied to the adhesive ring and pressed into place to spread the 

26 sample material over a portion of the area contained by the adhesive ring and to activate 

27 the adhesive. 
28 

29 In Figure 2 the same basic slide included an expansion zone or moat shown as 

30 (E) inside the adhesive ririg (D). 



SENT BY:G S & H TORONTO IH) = 3-21-97 : 6:(WPM : GS&H CC» dSTH FL. -H- 



'202 a^l/ tilCjo 



17 

I 

2 Fisure 3 shows ihe addition of an amlseptlc or antibiotic ring (F) imide thtt 

3 adhesive ring (B) and outside die expaa^on 7i>ne (H). 
4 

5 Any of the slide systems described herein can ako be supplied in clean and 

6 sterile form by providing both die coverglass and the previously adhesive coated slide 

7 in a scaled paper or plastic film protective package. In Figure 4 ibc slide (A) aiul the 

8 covc^glaKS (Q are contained in a paper wrapper , The lower layer (G) of the paper 

9 vnsppei holds the slide and die coverglass in place with areas of low tadr adhesive 

10 which peel away from ihe slide and cove^glass freely leaving no optical residue once 

11 the slide is prepared. Anupper layer of the pq)er has a release layer coated onto the 
\2 inner surface so that it will peel away firom the adhesive ring (B) wi&out causing any 

13 loss of adhesion. To use the system^ the upper paper is peeled off the lower paper (O) 

14 lu icvcdl die slide Hitd die cuvcn^lascs. The sample material is applied to the slide or the 

15 coverglass hi locadons (D) or (V) respecdvely. The lower paper is lolded along the 

16 marked or scored fold line © which ensures thai the cover glass (Q win Itt positioned 

17 properly on the adhesive ring CB}. Once the coverglass has contacted the adhesive ring 
IS pressure is applied to the sandwich to set the adhesive. The paper (G), which is now on 
19 the top and bottom of the sandwich of layers, is peeled away to leave the finished slide. 

20 

21 In autuuiatcd ^idc picpardtiuu byslems it i2» desirable to provide the packaged 

22 slides and cnver^las^^ in cnndnunus tapp form with locating holes far alignment in an 

23 assembling machine. The tape can be supplied in reel or zigzag stored form. 

24 

25 In Figxxre 5, the lower paper is provided with sprocket holes (J) on bodi outer 

26 boundaries to allow the slides to be aligned during assembly. The upper paper strip is 

27 removed from the lower tape and stored on a roller, the lower tape is brought into the 
2S area of a sample dispenser which delivers a measured aniouut of the sauiple uiaLcrial lu 

29 liic iucaliuu (D) oi (C) uf die slide. The lower paper (G) is Qicu fulded along fold line 

30 (I) by die carrier lo provide the preliminary seal. The lower paper is then peeled away 
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from *c fmishfid slide and tbe slide « delivered to a final dosing press which doses 
the coverglass to tfie slide with the required final dosing tolerance. The cAnaing height 
is then chected and when confinned the stideb placed in a ddivexytra^ Iftbe slide is 
iH>l eluded lo llie required tolerance it is rejected and placed in a reject tray. The slide 
is labeled with a numerical label to idcuiiry Qic slide as to conrcuis. 

Hgure 6 shows a versinn of the slide where dots of a test material (K) have been 
coated or printed onto the base slide (A), lliis test material could he any material 
which might interact widi dw san^le sudi as an axitisepdc, antibiotic, chemical, 
dulibody, stain, fluorochromc or other living organism. 

Figure 7 shows a version of (he dide where cjqKtiJslou xones are formed in the 
base slide (A) ht the foxm of wells recessed into tte slide surface. 

Figure 8 shows a slide for testing of electrical properties of a samples such as 
electrophoresis, cleetrolysis. dcctrocbcmical action, corrosion or dipolar behaviour. 
Conductive traces (R) are coated onto or etched onto the base slide (A) using 
bcmicoiiductur fabricaiiou or printed circuh board techniques. These conductors arc 
connected to terminals outside (he sample space (Q) for connection to electrical sources. 
Conductive circles (S) prevent tjcid concentrations at the ends of the comhictnrs. 

Figure 9 shows ^ some concept as Figure 8 except the conductors are coated 
with a material (T) which may be a dielectric, an insulator, a semiconductor* a 
rcEcclive layer or layers, ox other material. 

Figure 10 shows a version of the slide shown in Figure 8 in which ilie lujuductur 
(K) and (R') cnntinue through the sample space and terminate at a conncaion terminal 
eg') and (Q**')' ThiR allows current lo flow along the conductor creating a magnetic 
field in the sample cliamber. The use of conductors (K) and (R') means Oiat both 
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1 magnetic fidds and electrical fields can be established in tlic sample space al the same 

2 liiue. 

3 

4 Fifuie 11 shows a version of Figure 10 m which the amlncrors are isolated 

5 from tile san^le space by a layer of material (U) as in Figure 9 described above. 
6 

7 PigiiTir 12 5bow5 E slidc in which the bssc slide has been siai&ed ^Itfa a 

S reference scale or reticule (O) and with a serial number (P). 
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I claim: 



1 



A slide system for microscopy comprisiiig: 
a slide inr.liuiing a KStnple hnlditig ar&i enclosed ^y an adhej;ive area; and 
a slide cover to engage said adhesive area such lhat said sample holding area is 
sealingly covered by said slide cover and defines a desired resulting total diickness of 
said sample holding area. 



2. A method of preparing a slide for microscopy, comprising ihe steps of: 

(i) placing a itample on a slide within a .sample holding area enclosed hy an 
adhesive material; 

(ii) locating a slide cover over said sanple holding area to engage said adhesive 
material; and 

(ill) picssing said slide cover to said adhesive material such that said sanrplc 
holding area is sealed hy said adhesive and U> ubUiin a Ueidred lhickix»>s fui said sample 
area. ■ ■■■ ^ 



SENT BY:G S & H TORCWTO (Hi : 3-21-97 : 5:59PM : CSAH CX:H l9Tn f L. -h- 



1 

] Abstract 

2 
3 
4 

5 A system of components designed to allow ibe guidc» sterile ami safe 

€ preparation, use and destruction of micmscope slides containing living or hazardous 

7 preparations. The system consists of a slide and coverglass which are predeaned and 

8 supplied in a sterile wrapper designed to ^cilitate easy handling. The coverglass or the 

9 slide hnvc an outer ring of adhesive coatiAg which m&y include a built in antisepdc 

10 conq)ound. In one cuibudimcul die slide has one or two moats engraved in the surface, 

1 1 the first moat to accept excess noaterlal and the second moat to isolate the sample £rom 

12 the anitseptic adhe&ive. The slide and coverglass* when closed have subsuuuially exact 

13 dimensional tolerances to allow them to be placed in holders on a micro.^ope stage. 

14 When used in apropriate holders and engaged to the mictoscc^ objective, the objective 

15 Will be focusscd in the center of the z axis of the sasople space. The slides can include 

16 a number of different addidonal fcaturca to allow live cell and culture work and to 

17 provide varying environments in the slide sample chamber. 
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